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ABSTRACT 
In  order  to  study  the  effect  of  sowing dates and  clipping times  on  the  yield  components  and  forage  in  dual cultivation of 
barley , a split plot experiment in the form of randomized complete block design with for replications  was  carried out  in  Golestan  
agricultural  and  natural  resources  research  farm  in  2012-2013  .Three sowing dates i.e. Now 5, Dec 5 and Jan 5 were in main 
plots, and sub plot were  different clipping times {30 Beginning of stem elongation ; first internode begins to elongate (clipping 
time1), 33 Node 3 at least 2 cm above node 2 (clipping  time  2),  as well as control (no clipping)}. Condition represented the effect 
of sowing dates was significant on feed and grain yield, Protein yield, Plant height, HI. Maximum Plant height, HI and grain yield 
was recorded in sterling. The highest Feed yield, grain yield was observed in clipping time1. sowing dates at dec 5 resulted in 
maximum Plant height, Harvest Index, feed yield, grain yield, Protein yield.Condition represented the effect of sowing dates was 
significant on feed and grain yield, Protein yield, Plant height, Weight of 1000. Maximum Plant height and grain yield was 
recorded in sterling. 
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INTRODUCTION 
Forage  cereals  play  an important  role in  many  grazing  
enterprises  by  helping  to overcome  winter feed  shortages. 
They  have higher winter growth rates than most pastures, and  
with  their  highercarrying  capacity  are able  to  ease  the  
grazing  pressure  on  pasture paddocks [3].Barley (Hordeum 
vulgare L.) is the major cereal in many dry areas of the world 
and is vital for the livelihoods of many farmers. Barley is an 
annual cereal crop and grown in environments ranging from the 
desert of the Middle East to the high elevation of Himalayas 
[7]. It is the major food source in many North African countries. 
In Iran, it is mainly grown for grain and straw for small 
ruminants during winter, with green fodder sometimes used for 
winter grazing. Barley can replace wheat as the dominant crop 
due to its tolerance to drought and salinity. Barley assumes 
fourth position in total cereal production in the world after 
wheat, rice, and maize. Barley is more productive under 
adverse environments than other cereals. Barley serves as a 
major animal fodder, base malt for beer and certain other 
distilled beverages. 
  Generally  wheat  like  other  cool  season  crop  is  seeded  
early  to  take  maximum  period  for  growth  and development 
toward maturity before the (possible) heat stress. However, 
mid-season seeding of winter  wheat for any  locality  is usually 
most favorable, whereas late sown  wheat suffers more winter 
injury,  which produces fewer tillers and may ripen in lower 
grain weight and number of grains per plant. The decline 
becomes prominent in the cultivars requiring  more  days  for  
heading  under  normal  planting.  Increase  in  temperature  
cause  shortens  of headingperiod (Tashiro  & Wardlaw,  1999).  
Similarly,  cultivars  matured  earlier  when  planted  late,  
indicating  the forced  maturity  due  to  high  temperature.  
Kristo  et  al.  (2006)  showed  that  winter  wheat  grown  under  
more favourable conditions (October sowing with 600 seeds 
m-2) responded to the treatments more even compared to those  
grown  under  unfavourable  conditions  (November  sowing  
with  300  seeds  m-2).  Similarly,   
in a similar experiment on seed yield of barley stated seed yield 
is a complex character depending upon a large number of 
environmental, morphological and physiological characters. 
Grain yields also depend upon other yield components. [13],  
 [9] reported that the dry matter yield of several varieties of 
cereals, increased significantly when harvest delayed from the 
booting to the grain milk stage. There is a strong relationship 
between morphological structure and nutritional qualities of 
forage crops [9]. An important factor affecting the quality and 
yield of forage is the growth stage of the plant harvest [10]. Dry 
matter yield increases when the growth period before harvest 
extends,while certain important nutritional characteristics, such 
as crude protein and digestibility decreases [12]. Annual  
forages  can  be  used  for  many purposes  in  cropping  and  
livestock  systems. This  article  focuses  on  forage  yield  and 
quality  of  unconventional  annual  forages  and their  potential  
for  extending  the  livestock grazing  season.  Winter  cereals  
offer  good yields  and  good  quality  forage  options  for 
livestock  grazing  [7]. Annual  cereal  forages produce  one  
cutting  and  typically  result  in  a high biomass yield of hay 
suitable for feeding many types of livestock [8]. For forage 
crops, it is important to produce greater forage yields per  
hectare,  higher  nutritional  quality (percentage composition of 
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selected nutrients) or combined nutrient yields. High forage 
yield is  very  important  for  producers  but  for livestock  
Enterprises, it  is  also  important  to produce high quality 
forages [9]. 
 
MATERIALS AND METHODS 
An experiment was conducted on the basis of split plot layout 
with completely randomized block design with 3 replications. 
Three sowing dates i.e. Now 5, Dec 5 and Jan 5 were in main 
plots, and sub plot were  different clipping times {30 Beginning 
of stem elongation ; first internode begins to elongate (clipping 
time1), 33 Node 3 at least 2 cm above node 2 (clipping  time  2),  
as well as control (no clipping)}. This research was conducted 
in 2012-2013, at research farm of farming building of Gorgan 
Research Station, Iran . A plot size of 5 m x 2.4 m having 12 
rows, 20 cm apart was used. Phosphorus at the rate of 25 kg 
ha-1 was applied as basal dose. All other input and agronomic 
practices was carried out uniformly. It was added into three 
equal portions, the first part was applied in planting time and 
the second part was applied in double ridge Stage, and third part 
in booting stage. Other normal agronomic practices for barley 
production were followed. feed and grain yield, Protein yield, 
Plant height, Harvest Index was measured. All data are 
presented as mean values of three replicates. Data were 
analyzed statistically for analysis of variance (ANOVA) 
following the method described by [8]. SAS computer software 
was used to carry out statistical analysis. The significance of 
differences among means was compared by using Least 
Significant Difference (LSD) test. 
 
RESULTS AND DISCUSSION 
sowing dates had significant influence on feed and grain yield, 
Protein yield, Plant height, Weight of 1000 (Table 1). Our 
results are in line with [9] and [10] who reported that sowing 
dates had little or no effects on days to emergence. [2], in an 
experiment on the effects of sowing dates and clipping time on 
barley concluded the biomass-related trait of leaf area was also 
increased by the sowing dates . clipping time had significant 
influence on feed and grain yield, Protein content, Number of 
spike, 1000 grain weight (Table 1). [13], in an experiment on 
barley stated as expected, the main factors sowing dates. were 
significantly affected either on the yield parameters, but The 
interactions were less consistent. 
The highest of feed and grain yield, Protein yield, Plant height 
was achieved in sowing dates dec 5 treatment. The lowest of 
them related to control (Table 2). [5], reported that wheat 
varieties with spikes are larger and longer than the smaller and 
shorter grains, have greater power-sharing for photosynthetic 
material. [16], showed that the highest levels in flag leaves of 
barley plants, the sowing dates  dec 5. The highest of grain 
yield, Plant height achieved in (no clipping), highest of feed, 
Weight of 1000 , achieved in (clipping 2), but the highest of 
Protein yield,  related to (clipping 2) (Table 2). sowing dates 
and clipping interaction had significant influence on ear length 
(Table 1). The maximum of feed and grain yield, Protein yield, 
Plant height achieved in sowing dates  dec 5 (Table 2). 
More feed yield (2446 kg/ha), grain yield (4076 kg/ha) Plant 
height (90.4 cm), Weight of 1000(42.7 gram), Protein yield 
(117.8 kg/ha ) was produced by sowing dates dec 5 [4] who 
observed that sowing dates significantly affected productive 
tillers m-2. [6, 11] observed similar results for grain spike-1 in 
barley. Weight and number of grains spike-1 was significantly 
increased with increasing sowing dates as reported by [10]. 
They further revealed that sowing dates significantly increased 
spike length, number of grains spike-1, 1000 grain weight, 
grain yield by the crop [9, 1, 12]. 
 
CONCLUSION 
The results showed that, sowing dates dec 5, the feed and grain 
yield, Protein yield, Plant height was increased and led to 
increased production of seed yield too. So, the results show that 
consumption of dec 5, is sufficient for the plant needs and 
produce maximum yield [13]. also reported similar results for 
barley and stated sowing dates increased leaf area, tiller 
formation, leaf area index and leaf area duration and this 
increasing is led to much greater production of dry matter and 
grain yield. Also, the maximum of seed yield, related to 
clipping  time( c1)  . Then, on the basis of the results obtained, 
the sowing dates dec 5. 
 
Table1. Analysis of variance (mean squares) for yield of barley 
s.o.v Df Feed yield (kg/ha)  Grain yield 
(kg/ha) 
Protein 
yield(kg/ha) 
Plant 
height(cm)  
Weight of 
1000 
Error a 6 56579 30653 132.7 20.7 5.20 
sowing dates 2 6308218 ** 345431 ** 41567  ** 1686 ** 79.2 ** 
clipping  time   2 303603522 ** 131002085** 84353 ** 9492 ** 201.7 ** 
Interaction  4 407355 ** 59 4354 ** 4578 ** 9.13  n.s 16.4 ** 
Error b 24 20791 50317 4754 11.6 3.45 
CV - 11.3 11.5 8.98 9.21 5.88 
ns = Non-significant  * = Significant at 5% level of probability 
Table2. mean compare sowing dates and clipping  time  for yield of barley 
Treatment   Feed yield 
(kg/ha)  
Grain yield 
(kg/ha) 
Protein 
yield(kg/ha) 
Plant 
height(cm)  
Weight of 
1000 
 D1 2212 c 3778 c 89.5 c 79.4 b 40.3 b 
sowing dates D2 2446 a 4076 a 117.8 a 90.4 a 42.7 a 
D3 2353 b 3894 b 95.7 b 84.4.7 a 41.8 a 
clipping  time   C0 - 3902 a - 90.1 a 40.5 a 
C1 2734 b 3621 b 704.1 b 78.9 b 39.8 b 
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C2 4019  a 2121 c 977.2 a 67.1 c 37.8 c 
Means followed by different letter(s) in a row are significant at 5% level of probability 
 
REFERENCES 
1. Anonymous.2010.  Pakistan  Economic  Survey  2009- 
2010.  Ministry  of  Food  and  Agriculture,  Federal  
Bureau  of  Statistics.  Govt.  of  Pakistan, Islamabad. pp. 
20.  
2. Darwinke A, Tanhag BA, Kuizenga J. 1977. Effect of 
sowing date, seed rate on crop development and grain 
production of winter wheat. Neth.J. of Agric. Sci., 25: 
83-94.  
3. D. J.  Drake and  S. B.  Orloff, “Simulated  grazing  effects  
on  triticale  forage  yield”,  Online. Forage  and  grazing  
lands  doi:  10.1094/FG--0314-01-RS.,  Cooperative  
Extension, University of California, Davis, CA 95616, 
(2005). 
4. Hiltbrunner J, Streit B, Liedgens M.2007. Are seeding 
densities an opportunity to increase grain yield of winter 
wheat in a living mulch of white clover? Field Crop Res. 
102 (3): 163-171.  
5.   G. Hennessy and  B.  Clements,  “Cereals  for  grazing”, 
Primefact  720,  New  South  Wales Department of Primary 
Industries or the user’s independent adviser: pp. 1- 4,( 
2009). 
6. G. Delogu, N.  Faccini,  P.  Faccioli,  F.  Reggiani,  M.  
Lendini, N.  Berardo  and  M.  Odoardi, “Dry  matter  yield 
and  quality  evaluation  at  two  phenological  stages  of  
forage  triticale grown in the Po Valley and Sardinia”, 
Italy. Field Crops Res. 74, pp. 207- 215, (2002). 
7. Green CF, Paulson GA, Ivins JD. 1985. Time of sowing 
and the development of winter wheat. J.Agric. Sci, 
Cambridge, 105: 217-221.Ishag HM.  
8. Iqbal  M,  Khan  MA,  Anwar  MZ.  2002.  Zero-tillage  
technology  and  farm  profits:  a  case  study  of  wheat  
growers  in  the  rice  zone  of  Punjab. Pakistan Dev. Rev., 
41: 665–682.  
9. Mohamed BA. 1995. Phasic development of spring wheat 
and its contribution to yield. J. Agric. Sci., Cambridge, 
83:117-140.  
10. Shahzad K, Bakht J, Shah WA, Shafi M, Jabeen N. 2002. 
Yield and yield components of various wheat cultivars as 
affected by different sowing dates. Asian J. Plant Sci., 1: 
522–525.  
11. Tashiro  T,  Wardlaw  IF.  1999.  The  response  to  high  
temperature  shock  and humidity  changes  prior  to  and  
during  the  early  stages  of  grain development in wheat. 
Australian J. Plant Physiol., 17: 551–561.  
12. Waraich SA, Yasmin S, Ashraf S.1981. Genetic 
parameters influenced by seeding dates in wheat. Pakistan 
J. Agric. Res. 3: 273-276.  
13. Z.  Mut, A.  Ilknur  and  M.  Hanife, “Evaluation  of  forage  
yield  and  quality  at  two phonological stages of triticale 
genotypes and other cereals grown under rainfed 
condition”, Department  of  Field  Crops,  Faculty  of  
Agriculture,  Ondokuz  Mayis  University,  Samsun, 
Turkey, Bangladesh J. Bot. 35(1), pp. 45-53, (2006). 
 
. 
 
Citation: Alireza Alazmani   (2015).  Effect of Sowing Dates and  Population  on  Yield  and  Yield Components  and  Forage  in  
Dual  Purpose  Cultivation  of  Hulless Barley (Hordeum vulgare L.) J. of Advanced Botany and Zoology, V2I3. DOI: 
10.15297/JABZ.V2I3.03. 
 
Copyright: © 2015 Alireza Alazmani.  This is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author 
and source are credited.  
 
